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the RA (RA-Va), the LA (LA-Va) and in the inter-atrial septum (Va-IAS). We studied 
the electromechanical delay of the onset, the peak and the end of atrial contraction by 
measuring respectively the time between the beginning of the P wave and the onset, 
the peak and the end of atrial contraction. 
Results: There were 60 patients that compared to 40 controls matched for age 
and sex. The mean age was 53.5±10.9 years [26, 76] comparable to the average age 
of witnesses. 90% of the population was male. Va was similar in the free wall of 
the RA and LA (p=0.1) and less on the IAS (p<0.001) respectively 14.9±3.5 cm/s, 
14.1±3.8 cm/s and 10.9±2.6 cm/s. In coronary patients, there are a signifi cant decrease 
in the rate of atrial contraction in the three atrial sites (Va-LA: 11.5±4 cm/s vs 
14.1±3.8 cm/s; Va-RA: 12,4±3.7 cm/s vs 14.9±3.5 cm/s; Va-AIG: 8.8±2.7 cm/s vs 
10.9±2.6 cm/s, p<0.001). Similarly, there’s a signifi cant lengthening (p<0.001) in 
the electromechanical delay affecting the onset (RA:67.3±17.9 ms vs 50±11.9 ms; 
IAS: 73.1±18.3 ms vs 59.3±15.9 ms; LA: 81.3±17.7 ms vs 55.4±13.1 ms), the peak 
(RA: 127.2±23 ms vs 110.3±27 ms; IAS: 130.2±18,3 ms vs 120±17.4 ms; LA: 
138.1±17.3 ms vs 126.8±17.4 ms) and the end (RA: 196.8±25.7 ms vs 175.6±25.3 ms; 
IAS: 195±22.2 ms vs 179.6±16.4 ms; LA: 195.5±22.8 ms vs 177.6±23 ms) of the 
atrial contraction. We found that the Va-LA is independent of the presence or absence 
of a trans-wall myocardial infarction. 
Conclusion: The atrial contractile dysfunction on echocardiography can help to 
establish the positive diagnosis of myocardial ischemia and to assess its severity. Pulsed 
tissue Doppler imaging can make a better understanding of the impact of coronary 
heart disease on the sequence of mechanical atrial contraction.
186
Quantitative analysis of microvascular obstruction by contrast-enhanced 
MRI: a major prognosis marker
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Objectives: To evaluate the clinical prognostic value of a cardiac magnetic 
resonance (CMR) assessment soon after a fi rst ST-segment elevation myocardial 
infarction (STEMI).
Background: Clinical factors such as gender, age, blood pressure, heart beat, 
heart and renal failure have already been described as related to poor clinical prognosis 
at follow-up. For now, the prognostic value and weight of cmR parameters is not 
well-defi ned.
Methods: We followed for 1 year up to 168 consecutive patients with a fi rst 
STEMI treated with primary angioplasty. We performed cmR at day 5±2 and 3 months 
to assess LV volumes. We used delayed enhancement imaging to assess the infarct size 
and the presence of MVO. We defi ned severe MVO as MVO extent being superior 
to its median value (2.82 gr).
Results: 13 major adverse cardiac events (MACE) including 2 cardiac deaths, 
1 nonfatal myocardial infarctions, 8 readmissions for heart failure and 2 stroke were 
documented. In univariate analysis, the MACE was related to age, creatin kinase 
peak, heart failure, MVO and LV volumes. In a complete multivariate analysis, 
age (hazard ratio 1.075, p=0.003), end-diastolic LV volume (HR=0.74, p=0.017), 
end-systolic LV volume (HR=1.046, p=0.039) and severe MVO (HR=9.906, p=0.002; 
Log rank=18.090, p<0.001) were the only independent prognostic variables. Of 
note, clinical marker such as heart failure was strongly related to age and found as 
non signifi cant in multivariate analysis.
Conclusions: A comprehensive CMR assessment is useful for stratifying risk 
soon after STEMI; baseline LV volumes and severe MVO are the stronger independent 
prognosis factor. This result supports the clinical interest of a quantitative assessment 
of MVO.
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Usefulness of 2-dimensional echocardiography in detecting intraventricular 
thrombi in patients with acute myocardial infarction
Saoussen Antit, Wejdane Ouechtati, Slim Sidhom, Leila Bezdah, Habib Ben 
Ahmed, Sami Marouene, Hédi Baccar
Hôpital Habib Thameur, Tunis, Tunisie
Introduction: Left ventricular mural thrombus is a well-recognized complication 
of acute myocardial infarction (AMI). It had been reported to complicate up to 20-40% 
of AMI. Thrombi are important clinically because they can lead to serious embolic 
complications which can be prevented by anticoagulation therapy. 
Purpose: The purpose of this study is to determine the importance of two-
dimensional echocardiography performed soon after admission to the coronary care 
unit to provide useful information concerning wall-motion abnormalities, and to detect 
and characterize left ventricular thrombi.
Results: Left ventricular thrombus complicating myocardial infarction was 
diagnosed by two-dimensional echocardiography in 20 patients in the week after 
admission. There were 11 men and 9 women. The mean age was 65 years [50; 85]. 
The infarct site was large anterior in 12 patients, antero-septo-apical in 6 patients 
and inferior in 2 patients. The thrombus was detected at the apex in 19 cases and 
along an infero-basal aneurysm of the left ventricle (LV) in one woman. 19 patients 
had severe apical-wall-motion abnormalities (akinesis or dyskinesis) and one patient 
had an aneurysm of the infero-basal wall of the LV. The mean LV ejection fraction 
was 37.2% [21; 65]. The LV had a high volume in 18 patients. Systemic embolism 
occurred in 2 patients with mobile thrombi; it was a stroke revealing myocardial 
infarction in the 2 cases. All patients received anticoagulation therapy. Two-dimensional 
echocardiography, performed one to six months after the fi rst study, showed that the 
thrombus decreased in size or disappeared in 5 patients. 
Conclusion: LV thrombus should be suspected in all patients with AMI especially 
with large anterior wall myocardial infarction. If not recognized and treated immediately, 
it can result in life-threatening embolic complications. Two-dimensional-echocardiography 
is a simple, inexpensive and non-invasive technique that is crucial for earlier diagnosis.
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Tissue Doppler echocardiographic evidence of atrial mechanical dysfunction 
in coronary patient
Saoussen Antit, Sana Fennira, Sana Sioua, Yacine Ellouze, Sondos Kraiem
Hopital Habib Thameur, Tunis, Tunisie
Summary: Atrial function is an integral part of cardiac function which is often 
neglected. The presence of coronary artery disease may impair atrial function. This 
study investigated if atrial mechanical dysfunction was present in coronary patients 
by tissue Doppler echocardiography (TDI).
Materials and Methods: Prospective study in patients hospitalized for coronary 
heart disease that we compared to healthy subjects. All the subjects had undergone a 
conventional echocardiography. Only the patients had a coronary angiography. With 
pulsed DTI we measured peak velocity of atrial contraction (Va) at the free wall of 
Archives of Cardiovascular Diseases Supplements (2013), 5, 60-63 61
© Elsevier Masson SAS. All rights reserved.
102
Subclinical cardiac involvement in systemic sclerosis assessed by speckle 
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Background: Systemic sclerosis (SSc) is a rare connective tissue disease that 
can lead to severe heart complications, i.e. congestive heart failure, arrhythmia and 
sudden cardiac death. The latter are associated with poor prognosis in SSc. The aim 
of this study was to test whether infra-clinical myocardial dysfunction can be detected 
in patients with SSc free from cardiovascular symptoms.
Methods: LV (left ventricular) global longitudinal strain (GLS) and segmental 
right ventricular longitudinal strain were quantifi ed by 2D-speckle tracking strain with 
transthoracic echocardiography to assess ventricular deformations in 48 patients 
suffering from SSc and 40 matched control subjects.
Results: Despite normal LVEF, patients presenting SSc had signifi cantly impaired 
LV GLS in compared to controls and irrespective of pulmonary hypertension (-17.9±3.04 
% vs -19.4±2.3 %; p=0.01). By contrast, there was no signifi cant difference on lateral 
and inferior RV strain between patients and controls. Decreased LV deformation 
was detected in patients regardless of pulmonary injury, i.e. restrictive syndrome 
and pulmonary arterial hypertension (PAH). Patients with diffuse cutaneous SSc 
had impaired LV strain in 4 and 2 chamber views and lateral RV strain compared to 
those presenting a limited form of cutaneous SSc, with respectively, -18.9±3.47% vs 
-16.6±3.70%, p=0.039 and -19.7±2.93% versus -17.6±3.40% p=0.047. 
Conclusion: Speckle-tracking strain analysis can detect infra-clinical impairment 
of LV myocardial function in patients with SSc who are free from any cardiovascular 
symptoms regardless of SSc impact on pulmonary function. 
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Speckle tracking imaging allows for early prediction of microvascular 
obstruction, fi nal infarct size and functional prognosis in patients with 
ST-segment elevation myocardial infarction
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Objectives: We prospectively assessed the value of speckle tracking imaging 
performed early after a fi rst ST-segment elevation myocardial infarction (STEMI) 
myocardial infarction in order to predict initial microvascular obstruction (MVO) 
and infarct size at 3-month follow-up.
Methods: Forty-four patients with STEMI who underwent revascularization 
within 12 h of symptom onset were prospectively enrolled. Echocardiography was 
performed 3.9±1.2 days after myocardial reperfusion in order to assess circumferential 
(CGS), radial (RGS), and longitudinal global (LGS) strains. Late gadolinium-enhanced 
cardiac magnetic imaging (CMR) was conducted 9.0±6.8 days after myocardial 
reperfusion and repeated 99.4±4.6 days after in order to assess LV function and 
motion, infarct size and MVO.
Results: LGS was evaluable in 97% of the patients, while CGS and RGS could 
be assessed in 85%. Infarct size signifi cantly correlated with LGS (R=0.601, p<0.001), 
RGS (R=-0.405, p=0.010), CGS (R=0.526, p=0.001), ejection fraction (R=-0.699, 
p<0.001), wall motion score index (R=0.539, p=0.001), and left atrial volume (R=0.510, 
p<0.001). In multivariate analysis, baseline ejection fraction and LGS were independent 
predictors of 3 months infarct size. MVO mass signifi cantly correlated with LGS 
(R=0.391, p=0.010), RGS (R=-0.259, p=0.066), wall motion score index (R=0.387, 
p=0.011), and ejection fraction (R=-0.389, p=0.011). In multivariate analysis, LGS 
was the only independent predictor of MVO mass (p=0.02). We found a longitudinal 
strain value of -6.0% within the infarcted area to have a 96% specifi city and 61% 
sensitivity for the persistence of an akinesia affecting at least 3 segments at 3 months.
Conclusions: Speckle-tracking strain imaging as assessed early after an acute 
myocardial infarction provides robust data on MVO and fi nal infarct size, both 
parameters being relevant post-MI prognostic factors, usually obtained via cmR.
1.0 no heart failure
Log-rank 11.311, p=0.001 Log-rank 18.54, p<0.001
no MVO
small MVO
severe MVO
heart failure
100
Days Days
200
S
u
rv
iv
al
 w
h
it
h
o
u
t 
M
A
C
E
 (
C
V
 d
ea
th
, m
yo
ca
rd
ia
l
in
fa
rc
ti
o
n
, h
ea
rt
 f
ai
lu
re
 a
n
d
 s
tr
o
ke
)
S
u
rv
iv
al
 w
h
it
h
o
u
t 
M
A
C
E
 (
C
V
 d
ea
th
, m
yo
ca
rd
ia
l
in
fa
rc
ti
o
n
, h
ea
rt
 f
ai
lu
re
 a
n
d
 s
tr
o
ke
)
300 4000 100 200 300 4000
0.8
0.6
0.4
0.2
0.0
1.0
0.8
0.6
0.4
0.2
0.0
Figure – Abstract 186 – Kaplan-Meier survival distributions 
© Elsevier Masson SAS. All rights reserved.
62 Archives of Cardiovascular Diseases Supplements (2013), 5, 60-63
and inter-observer variability yielded intra-class correlation coeffi cients of 0.96 and 
0.94, respectively.
Conclusion: A recently proposed steady-pulsed ASL approach was implemented 
to reliably measure myocardial blood fl ow in humans under free breathing. Combined 
with restrospective beath-gating, regional myocardium perfusion values were found 
in agreement with previously reported studies. Results showed good myocardium 
homogeneity, intra-subject repeatability and inter-observer variability. This approach 
appears particularly suited for studying pathologies with diffuse microvascular alterations. 
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Myocardial perfusion assessment with magnetic resonance imaging using 
an endogenous tracer
Thibaut Capron (1), Thomas Troalen (1), Benjamin Robert (2), Alexis Jacquier (1), 
Patrick Cozzone (1), Monique Bernard (1), Frank Kober (1) 
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Background: Myocardial perfusion is an important index of many heart diseases. 
Current clinical perfusion imaging methods are based on an exogenous tracer, yielding 
a rather indirect assessment and diffi culties with quantifi cation. The alternative 
Arterial Spin Labeling (ASL) approach consists in using blood as an endogenous 
tracer. However this low-sensitive technique is dominated by physiological noise 
when applied to the human heart. Recent steady-pulsed ASL innovations validated 
in mice promise improvements.
Methods: A home-built sequence was implemented on a 3T magnetic resonance 
imaging scanner. A triggered single-shot acquisition during diastole was combined 
with blood labeling in end-systole, yielding one image at each cardiac cycle. 256 
short-axis images were acquired while the subject was freely breathing. To account 
for respiratory motion, images were retrospectively chosen when myocardium was 
at equivalent positions. Feasibility and robustness of myocardial blood fl ow (MBF) 
assessment was evaluated in 13 healthy volunteers.
Results: The ASL signal was found signifi cant in the myocardium whereas it was 
not different from zero in the chest muscle, which is presumably not perfused with 
labeled blood. Regional MBF values were found homogeneous in the myocardium 
and group average was MBF=1.39±0.33 mL min-1 g-1. Intra-subject repeatability 
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(ejection fraction (EF), infarct size (IS), microvascular obstruction (MVO), left 
ventricular end systolic and diasolic volumes (LVESV and LVEDV), pericardial 
effusion volumes (PEV) and epicardial fat tissue volumes) were measured. The same 
MRI measurements were repeated after a follow-up period of 99.8±13 days to search 
for left ventricular remodeling. 
Results: PE appears in 58% of patients. The patients with anterior location of 
infarction (p<0.01), with hospital heart failure (p=0.018), with a greater peak of 
creatine phosphokinase (p<0.001), with lowest EF (p<0.001) and higher LVEDV 
(p=0.001), LVESV (p<0.001), IS (p<0.001) and MVO (p<0.001) have a greater risk 
to have pericardial effusion. Multivariable analysis revealed EF, LVEDV, LVESV, 
IS and MVO as signifi cant predictors of the occurrence of pericardial effusion. 
Multivariable analysis revealed EF and IF as signifi cant predictors for the occurrence 
of LV adverse remodeling defi ned by LVESV >70 mL/m2.
Conclusion: MRI is a highly sensitive tool for the quantifi cation of pericardial 
effusion volumes. Pericardial effusion is not an independent predictive marker of LV 
adverse remodeling. Pericardial effusion is more common in patients with severe 
infarction.
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MRI quantifi cation of pericardial effusion in acute myocardial infarction: 
effect on left ventricular remodeling at 3 months
Victor Mateus, Loïc Biere, Sylvain Grall, Guillaume Clerfond, Serge Willoteaux, 
Fabrice Prunier, Alain Furber
CHU Angers, cardiologie, Angers, France
Aims: Because of its high spatial resolution and tissue contrast, magnetic resonance 
imaging allows a reliable analysis of pericardial effusion and epicardial adipose tissue. 
The aim of this study is to establish a link between volumes of epicardial effusion 
assessed by MRI in acute myocardial infarction (AMI) and the left ventricular 
remodeling at 3 months.
Methods: One hundred and eighty nine patients were studied by MRI 5.5±3 
days after AMI. Clinical and biological parameters on admission and MRI parameters 
